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Editorial.—M. D’Arsaumonr has begun the publication of an 
elaborate paper on the anatomy of ‘‘The Stem of the Ampelidz.” 

‘TRIMEN’S JOURNAL for October records the death of Freder'ck 
Currey, for 20 years secretary of the Linnean Society. 

WE BrouGut Dr. Gray home sooner than he intended. He sails 
from England on October 26, arriving here probably about the 4th or 
5th of November. 

Dr. J. Scuneck has found Artemisia annua growing plentifully in 
Daviess county, Ind., and says that it was the greenest weed to be seen 
at the end of the nine weeks drought. 

Mr. C. G. PRINGLE has spent the past summer in the west. He 
has collected many good things in Arizona, near Tucson, and is now 
in Oregon. Such a collector will bring in much new material. 


Mr. J. A. SANFORD, of Toledo, Ohio, is preparing a catalogue 
of Lucas County plants. Such a county should yield richly, as it lies 
along the lake and contains the swampy mouth of the Maumee River. 


Mr. THos. MEEHAN has been observing Zalinum teretifolium and 
finds that its flowers always open regularly at t p. m.; though for one 
season they closed promptly at two and the next at any time between 
two and five. 

THE YORKSHIRE NATURALISTS’ UNION has what are called ‘‘Fun- 
gus Forays,” to which all mycologists are cordially invited. Why not 
have ‘‘Lichen Liftings,” ‘‘Moss Meanderings,” ‘‘Fern Frolics,” and 
‘*Exogenous Excursions ?” 

Pror. W. J. BEAL has 200 different grasses and clovers growing, 
each in a separate bed, in the garden attached to the Michigan Agri- 
cultural College. It has taken several years to make the collection, 
which is being added to yearly. 


Sir Joun Luppock in observing the seeds of Stipa pennata has 
discovered that they take advantage of the action of the wind, and 
are thus buried by the corkscrew-like movement of the twisted awn. 
In his observations apparently the question of hydroscopic action was 
eliminated. 

Pror. F. L. Harvey, in the last GazErre, p. 273, was made to 
say that Quercus Michauxii in Arkansas attained the prodigious size of 
19 feet in diameter. He asks us to change the word ‘‘diameter’” to 


‘‘circumference,” so that the statement may sound more within the 
bounds of reason. 
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Dr. H. F. Hance, in the October number of Trimen’s Journal, 
describes a new genus of Zaccacee, which he calls Schizocapsa. The 
only other genera of the orler are Zacca and Afaccia which the author 
is inclined to retain as entitled to rank as separate genera. The new 
genus comes from China. 


AS WE GO TO PRESS we learn with great regret of the death of 
Dr. A. P. Garber, whose name is so familiar in connection with the 
plants of Florida. In the next GazeTrE may be expected a short 
memoir written by Prof. T. C. Porter, who probably knew him better 
than any other of his associates. 

ACCORDING TO Dr. FarLow, DeBary is not willing to go as far 
as Sachs in giving up the general distinction of algw and fungi, al- 
though recognizing their close relationship. This whole thing of the 
classification of Cryptogams is enveloped in a blinding mist, and no 
man knows when it will clear away. 


M. J. VEsQUE, in the current number of Ann. Sci. Nat., de- 
scribes and figures some ‘‘New Elements in the Liber of Acanthacez.” 
They are needle-shaped bodies, occurring in great numbers in certain 
cells of the liber, and at first glance would be called raphides; but 
the proper reagents show them to consist of cellulose incompletely lig- 
nified. As many asa score of these cellulose needles are contained 
in large cells which are ordinarily pointed at both ends. 


Sir JosepH Hooker, in his recent address before the Geographi- 
cal section of the British Association, said that Humboldt was the 
founder of the science of geographical distribution, Forbes its reform- 
er, and Darwin its latest and greatest law-giver. The first naturalist 
to investigate as a botanist the laws of distribution from a paleontolog- 
ical standpoint was Dr. Asa Gray and the brilliant results are well 
known to us in that wonderful chapter upon the relation of our own 
flora to fossils found in Arctic regions. 

Mr. THISELTON Dyer has propounded the latest theoretical ap- 
plication of the laws of geographical distribution, which Sir Joseph 
Hooker states as follows: The floras of all the countries of the globe 
may be traced back at some time of their history to the northern hem- 
isphere, and they may be regarded in point of affinity and specializa- 
tion as the natural results of the conditions to which they must have 
been subjected during recent geological times, on continents and 
islands with the configuration of those of our globe. 

M. P. Sacot, in the last number of Annales des Sciences Natu- 
relles, begins a catalogue of the pheenogomous and vascular cryptogam- 
ous plants of French Guyana, the country with the peppery capital. 
Of course the names are for the most part unfamiliar, and families of 
no importance with us make grand displays in this tropical colony. 
For instance, the very first family mentioned is the Amonacee. The 
six species belonging to the whole of North America are replaced by 
33 species in this little patch of South America, containing but 25,000 
square miles. 

Pror. W. J. BEAL has been writing about ‘‘Indian Corn.” His 
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paper is of interest to everv one and shows with what care the author 
works in the collection of facts, not only from others, but from his own 
experiments. He says that corn is a variab’e and plastic plant and 
exceedingly sensitive to good or bid treatment, and hence much can 
yet be done to improve it Among many other interesting statistics 
we note some relating to the size of corn stalks. The tallest the au- 
thor had seen was 14% feet high, being raised in Michigan from Mis- 
souri seed. The largest on record was raised in Eastern Tennessee 
and measured 224 feet. A field of such corn would look like a care 
brake. 

Mr. A. W. BENNETT has been observing the constancy of insects 
in visiting flowers, which becomes an important question in the matter 
of cross-fertilization. His results show a constancy that was hoped 
for, and bees and butterflies are quite constant enough 1n their atten- 
tions to single species to secure all that is claimed in cross-fertilization. 
It seems that insects are not entirely guided by color in their discrimi- 
nation of species, for in patches of white and purple foagloves the 
bumblebees would enter the flowers regardless of color, though to fini 
a succession «f foxgloves thev had to fly considerable distances over 
other flowers. ‘The hive bee proved to be the most constant visitor, 
and probably the most efficient agent of cross fertilization. 

Fritz MUELLER, in a recent letter to Mr Chas. Darwin, written 
from Sta. Catharina in Brazil, says: ‘‘We have had !ast week some 
rather cold nights (2° to 3° C. at sunrise), and these have given me a 
new confirmation of your view on the meaning of the nyctitropic 
movements of plants. Near my house there are some Pandanus trees, 
about a dozen years old; the youngest terminal leaves stand upright, 
whereas the older ones are bent down so as to expose their upper sur- 
faces to the sky. These young leaves, though of course the most ten- 
der, are still as fresh and green as before; on the contrary, the older 
ones have suffered from the cold, and have become quite yellowish. 
Again, the leaves of Oxalis sepium were observed by me to sleep in a 
very imperfect manner during the summer, even after the most sunny 
days; but now, in winter, every leaflet hangs down in a perpendicular 
position during the whole night.” Whereupon Mr. Darwin remarks 
that it is a new fact to him that leaves should sleep in a more or less 
perfect manner at different seasons of the year. In regard to the 
Pandanus leaves, Mr. Darwin’s view is that some leaves place them- 
selves at night in a vertical position in order to escape being chilled 
and injured by radiation into the open sky. 

THE TIME IS AT HAND for the renewal of subscriptions and the 
GAZETTE presents its claims among other botanical periodicals. In 
order to see its usefulness one has only to look over the index to Vols. 
V and VI, ready to be issued with the December number. In it will 
be found references to the descriptions of nearly roo new species, 
over 40 of which are phenogamous, and two of these trees. Besides 
these there are many articles upon the. physiology and _ histology of 
plants, some of them illustrated, and all of them useful. During the 
past year the Catalogue of the Flora of Indiana has been pushed 
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through to successful completion and is now in the hands of every sub- 
scriber to the Gazette. The list of contributors will at once be recog- 
nized as containing the leading botanists of this country. The circu- 
lation, although far from being what it should be, is constantly in- 
creasing, and subscriptions from all the colleges and laboratories of 
this country, and all the large herbaria and laboratories of Europe, as- 
sure contributors of the extensive publication of their articles. 

Old subscribers have sometimes been slow in renewing their sub- 
scriptions and the first few months of a new year have generally been 
‘burdened by the mailing of back numbers. We wish it plainly un- 
derstood that no number will be sent without orders, as it is not our 
policy to continue subscriptions and then collect. 

We have a confidence then that our friends will not only renew 
their own subscriptions, but will secure us many new ones for Vol. 
VII. We will be glad to mail a specimen number to any one likely to 
become a subscriber and we hope that our friends will send us the 
names Of many such. Six years of constantly increasing success 
should so establish us in the confidence of the botanists of this coun- 
try that they should give a liberal support. We ask this, not asa 
matter of charity, but as returning at least an equivalent for the very 
moderate subscription. 


A new American Cynaroid Composite, by Daniel C. Ea 
ton.—SAUSSUREA AMERICANA, n. sp.—Sparingly arachnoid pubes- 
cent, at length nearly smooth: stems two to three feet high. leafy: 
leaves 3 to 5 inches long, thin, broadly triangular-lanceolate, ab- 
ruptly narrowed to a very short winged petiole, the lower ones sharp- 
ly and coarsely toothed, the upper ones less toothed and gradually 
more truly lanceolate; heads 5 to 20 ina terminal corymb; involu- 
cres cylindrical-bell-shaped, 6 to 8 lines long, scales appressed, un- 
armed, webby-pubescent, the margins dark-colored ; receptacle flat, 
naked ; flowers about 15 in a head, one half longer than the involu- 
cre; achenia smooth; pappus exceeding the tube of the corolla, the 
inner bristles densely plumose, the outer gradually shorter and less 
plumose or merely scabrous; anther-tails ending in a fringe of slender 
hairs. 

Mountains of Union Co., Oregon (7000 ft. elev ), W. C. Cusick, 
1877. Cimcoe Mts., Washington Terr. T. J. Howell, Sept., 1880. 

This fine species of Saussurea has at first sight something the look 
of a Vernonia, but the plumose pappus will at once distinguish it. S. 
alpina, of Northern Europe and Asia, occurs in British America, but 
is much lower than this species, is more tomentose, and has the leaves 
less toothed, longer petioled, and none of them so clearly triangular. 
S. grandifolia, Max., from the Amoor country, has a tall stem and tri- 
angular leaves. but it has also a densely chaffy receptacle, and belongs 
to a different section of the genus. Since the present is the only 
known exclusively American species of the genus, which is chiefly 
North Asiatic, the name here chosen is not inappropriate. —Mew Ha- 
ven, Sept. 30, 1882. 
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The foliar nectar glands of Populus: by Wm. Trelease.— 
Early in May, 1880, my attention was drawn to a small aspen (7. 
tremuloides) by the actions of several green bees, belonging to the 
species known as Augochlora pura. At this time the tree was covered 
with newly expanded foliage; and the bees, flying busily from leaf t» 

leaf, were evidently at: 


tracted by something and 
a moment’s observation 
4 2 3 sufficed to show that they 


were engaged in collect- 
ing nectar, secreted by a 


double gland at the base 

of each leaf. These glands 

ii were placed on the up- 

jj A 5 per surface of the petiole 
(Fig. 6) at its union with 


the blade, appearing, in- 
deed, almost as if the 


( petiole projecting above 

\ the upper surface of the 

blade had been abruptly 

iN 7, cut down to the level of 
iS \ i the latter, the truncated 

( end being the secreting 

ML Ny portion of the gland. 
SA Longitudinal sections of 
lit the glands showed them 
to have the structure us- 
= of the sort: the epidermis 

KN ~ES was transformed into a 

\ double layer of thin- 

walled elongated cells, 

6 forming the secreting sur- 


face just mentioned ; and 

\ these cells, as well as the 

subjacent parenchyma, were charged with saccharine fluids. The 
homology of the glands, however, was not so readily determined. 
Each was more or less deeply bilobed and plainly consisted of two 
confluent glands, and from their similarity, in point of situation,to the 


EXPLANATION OF FIGURES.—Fig. 1. Quadrifid gland from base of leaf of 
Populus tremula, var. pendula, enlarged. 

Fig. 2. Glands from the same plant, borne upon the leaf-margin, enlarged. 

Fig. 3. Branched glands from P. monilifera, enlarged. 

Fig. 4. Base of leat of P. moniiifera having one gland displaced and borne 
on the margin, enlarged. 

Fig. 5. Base of leaf of P. trichocarpa, showing the gradation of petiolar 
into serration glands, natural size. 

Fig. 6. Leaf of P. tremuloides, showing the ordinary form of the double 
gland, natural size. 
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through to successful completion and is now in the hands of every sub- 
scriber to the GazeTTE. The list of contributors will at once be recog- 
nized as containing the leading botanists of this country. The circu- 
lation, although far from being what it should be, is constantly in- 
creasing, and subscriptions from all the colleges and laboratories of 
this country, and all the large herbaria and laboratories of Europe, as- 
sure contributors of the extensive publication of their articles. 

Old subscribers have sometimes been slow in renewing their sub- 
scriptions and the first few months of a new year have generally been 
‘burdened by the mailing of back numbers. We wish it plainly un- 
derstood that no number will be sent without orders, as it is not our 
policy to continue subscriptions and then collect. 

We have a confidence then that our friends will not only renew 
their own subscriptions, but will secure us many new ones for Vol. 
VII. We will be glad to mail a specimen number to any one likely to 
become a subscriber and we hope that our friends will send us the 
names Of many such. Six years of constantly increasing success 
should so establish us in the confidence of the botanists of this coun- 
try that they should give a liberal support. We ask this, not asa 
matter of charity, but as returning at least an equivalent for the very 
moderate subscription. 


A new American Cynaroid Composite, by Daniel C. Ea 
ton.—SAUSSUREA AMERICANA, n. sp.—Sparingly arachnoid pubes- 
cent, at length nearly smooth: stems two to three feet high. leafy: 
leaves 3 to 5 inches long, thin, broadly triangular-lanceolate, ab- 
ruptly narrowed to a very short winged petiole, the lower ones sharp- 
ly and coarsely toothed, the upper ones less toothed and gradually 
more truly lanceolate; heads 5 to 20 ina terminal corymb; involu- 
cres cylindrical-bell-shaped, 6 to 8 lines long, scales appressed, un- 
armed, webby-pubescent, the margins dark-colored ; receptacle flat, 
naked ; flowers about 15 in a head, one half longer than the involu- 
cre; achenia smooth; pappus exceeding the tube of the corolla, the 
inner bristles densely plumose, the outer gradually shorter and less 
plumose or merely scabrous; anther-tails ending in a fringe of slender 
hairs. 

Mountains of Union Co., Oregon (7000 ft. elev ), W. C. Cusick, 
1877. Cimcoe Mts., Washington Terr. T. J. Howell, Sept., 1880. 

This fine species of Saussurea has at first sight something the look 
of a Vernonia, but the plumose pappus will at once distinguish it. S. 
alpina, of Northern Europe and Asia, occurs in British America, but 
is much lower than this species, is more tomentose, and has the leaves 
less toothed, longer petioled, and none of them so clearly triangular, 
S. grandifolia, Max., from the Amoor country, has a tall stem and tri- 
angular leaves. but it has also a densely chaffy receptacle, and belongs 
to a different section of the genus. Since the present is the only 
known exclusively American species of the genus, which is chiefly 
North Asiatic, the name here chosen is not inappropriate. — Mew Ha- 
ven, Sept. 30, 1881. 
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The foliar nectar glands of Populus: by Wm. Trelease.— 
Early in May, 1880, my attention was drawn to a small aspen (7. 
tremuloides) by the actions of several green bees, belonging to the 
species known as Augochlora pura. At this time the tree was covered 
with newly expanded foliage; and the bees, flying busily from leaf t» 

leaf, were evidently at: 


tracted by something and 
a moment’s observation 
4 2 3 4 sufficed to show that they 


were engaged in collect- 
ing nectar, secreted by a 


double gland at the base 

of each leaf. These glands 

Sr were placed on the up- 
A 5 per surface of the petiole 
(Fig. 6) at its union with 


the blade, appearing, in- 


deed, almost as if the 

( petiole projecting above 

y ‘ the upper surface of the 


blade had _ been abruptly 

cut down to the level of 

the latter. the truncated 

 % end being the secreting 
portion of the g'and. 


Longitudinal sections of 
the glands showed them 
to have the structure us- 


NYY ually found in 
of the sort: the epidermis 

Ka ~ES was transformed into a 
\ double layer of thin- 

walled elongated cells, 

6 forming the secreting sur- 

face just mentioned ; and 

\ these cells, as well as the 

subjacent parenchyma, were charged with saccharine fluids. The 
homology of the glands, however, was not so readily determined. 
Each was more or less deeply bilobed and plainly consisted of two 
confluent glands, and from their similarity, in point of situation,to the 


EXPLANATION OF FIGURES.—Fig. 1. Quadrifid gland from base of leaf of 
Populus tremula, var. pendula, enlarged. 

Fig. 2. Glands from the same plant, borne upon the leaf-margin, enlarged. 

Fig. 3. Branched glands from P. monilifera, enlarged. 

Fig. 4. Base of leat of P. monilifera having one gland displaced and borne 
on the margin, enlarged. 3 

Fig. 5. Base of leaf of P. trichocarpa, showing the gradation of petiolar 
into serration glands, natural size. ; 

Fig. 6. Leaf of P. tremuloides, showing the ordinary form of the double 
gland, natural size. 
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twin petiolar glands of various species of Prunus, which are known 
to be marginal outgrowths, representing the tendency to division 
which has produced the compound leaves of other Mosacee, it was at 
once inferred that the glands of Populus are of a similar nature; but 
since the Sxlicacee have simple leaves, analogy failed, and actuai 
demonstration was apparentiy no very easy matter. An examination 
of other species, though at first yielding no satisfaction, finally solved 
the problem by affording several series of abnormal cases (Figs 1-5), 
in which the marginal nature of the glands was clearly shown. ‘Thus, 
in a cultivated plant of P. tremula, var. pendula, the glands were 
found to be usually four in number and quite distinct, the outer pair 
rising on long stalks, the others being more nearly sessile (Fig. 1); 
but in one case (Fig. 2), instead of these there were several sessile 
glands, gradually diminishing in size, arranged along the margin of 
the leaf-blade—which, it should be added, is distinguishable in most of 
the species as a double ridge running dewn the top of the petiole. 
The paired glands of /. dalsamifera, var. candicans are also quite 
frequently displaced, so as to terminate rather coarse marginal serra- 
tions; and illustrative cases were found in P. monilifera (Figs. 3 and 4), 
P. ciliata, P. Sieboldii, P. suaveolens, and P. trichocarpa, in the Gray 
herbarium at Cimbridge. Finally small serration ylands «f the usual 
type grading inte the petiolar glands, being found in P. ¢remudla, var. 
pendula, P. trichocai pa (Fig. 5) and other species, left no doubt of the 
homology of the members in question with those of Prunus, Ricinus, 
etc., and their origin is in no wise Gifferent from that of the similar out- 
growths found on the leaves of certain willows. 

Observation showed that they do not occur on ail of the leaves, 
but, as a rule, only on the first half dozen or less, which appear on 
each branch in the early spring; and in summer and autumn, these hav- 
ing fallen, it is sometimes possible to examine several branches with- 
out detecting a single glanduliferous leaf, on species which produce 
them abundantly earlier in the season. 

With a view to ascertaining their prevalence through the genus, I 
examined such species as were found living; and, an opportunity 
offering, those represented in the herbarium of Dr. Gray, with the 
following results: In the typical ?. ba/samifera two separate glands 
were found at the base of the blade, and the serrations of the latter 
commonly ended in smaller, otherwise similar organs; and in the var. 
candicans the basal glands were always present, though those of the 
teeth were not so frequent. Those of /. ciliata were quite similar. 
On the broad leaves of P. Huphratica two small but wel developed 
glands were found, but none were seen on the narrow leaves of the 
same species. P. grandidentata and P. heterophylla have well developed 
petiolar glands, and the latter has an abundance of serration glands. On 
P. monilifera and P. anguiata the basal glands are present, and often 
stalked and divided (Fig. 3);in the larger leaves they are frequently 
of large size. In P. pruinosa they are large and prominent; in /. 
Sieboldii they are present and frequently remind one of those in /. 
candicans. In P. suaveolens they are large, and clearly belong to the leaf- 
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margin. In typical P. éremuda they are usually quite similar to those 
found in P. ¢remuloides, though sometimes more widely separated. Some 
specimens of this species failed to show any glands; and a cultivated 
plant of the drooping variety was once examined nearly May without 
the detection of a single gland, though at other times, these organs 
were found in abundance on the same plant. The glands of P. ¢richo- 
carpa are quite variable, being sometimes large and close together, at 
other times, small and widely separated. Iwasnever certain that I 
saw these bodies on P. a/ba, though they may sometimes occur as 
very small outgrowths concealed by the wool which is so abundant 
on the leaves Small serration glands occur on P. angustifolia, and 
the lowest pair—corresponding, doubtless, to those found at the top of 
the petiole in so many species—are no larger than the others. On P. 
Fremontii very small glands were occasionally seen, but appear to be 
uncommon. In P. nigra serration glands are evident and the lowest 
pair much as in P. angustifolia. No basal glands were seen on the 
var. dilatata ; nor were any found on P. fomentosa. It appears, there- 


fore. that the greater part of the species examined possess two or more - 


distinct or confluent, well formed glands, situated where the blade 
and petiole join; and in the few species where none were discovered. 
Iam by no means sure that they may not occasionally be produced ; 
for, as has been previously stated, a careful examination of a plant of 
the drooping ?. ¢7emula—which, by the way, was sent out by nursery- 
men as P. grandidentata, pendula—in early May, failed to show a 
single gland, but, a week or two later, after several days of rain, the 
young branches grew very rapidly for a short time, unfolding many 
new leaves, and the first three or four of these on each branch 
bore large and active glands. 

Though of such frequent occurrence, these glands have been 
generally overlooked or considered of little value by systematic 
botanists, probably because of their limitation to the earlier leaves, 
and their occasional entire suppression. The elder Michaux, speak- 
ing of this genus', says: ‘‘Glandule basi folionum nihil valent ad dis- 
tinguendas species, quidpe quae, in eadem specie, aut desunt aut ad- 
sunt.” In his descriptions of the species he mentions these organs 
only in ?. grandidentata. The younger Michaux figures them in 2. 
angulata and P. monilifera® without making mention of them while 
they are figured and mentioned under P. canadensis (P. monilifera)'. 
Wesmael,* “speaking of P. Candicans, says ‘‘Petiole * * *  por- 
tant 2 glandes dans le jeune age.” Bigelow® and Loudon’ men- 
tion the glands of P. grandidentata ; and Pursh® describes them 
in P. levigata (P. monilifera), and P. monilifera. Loudon’ also 

' Flora boreali Americana, IT, 243. 

Arb ‘es, IIT Pl. Am. II, Pl. 94. 

% Arbres, III, Pl. X; N. Am. Sylva, IL. PL. 96. 

4 Arbres, IIT, pp. 298, 299, PI. “XI N. Am. Sylva IT, p. 117, Pl. 95. 
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Monogr: aphie de toutes les ~— connues du genre Populus, 1869, p. 68. 
Plants of Boston, 1824, p. 87¢ 

Arboretum, ITT, p. 1650. 

N. Am. Flora, 1814, p. 618 and 619. 91. ¢. pp. 1655 and 1657. 
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speaks of their occurrence on the latter species, and Wesmael,” 
speaking of this species under its synonym of P. Canadensis, 
also mentions these bodies; and elsewhere” makes the following 
surprising statement: ‘‘Communement sur les feuilles des fem- 
elles on recontre deux glandes petiolaires tres-voisines de la base 
dulimbe. Toutefois, ce caractere n’a rien de constant sur toute des 
feuilles d’un meme rameau, et quelquefois meme on les observe sur les 
feuilles de l’autre sexe.” Pursh"also noted the glands of P. trepida 
(P. tremuloides). As have said, the secreting and subjacenttissues in 
these organs are charged, while young, with syrup, the sugar being 
doubtless derived from the transformation of starch which is of 
abundant occurrence in the adjacent parenchyma. A study of glands 
at the beginning of their activity showed the process of secretion to be 
the following: The slight cuticle which covers the modified epidermis 
becomes separated from the balance of the cell-wall, probably by 
the transformation of a thin layer of the latter into one of the gums, 
which by its osmotic power causes transudation of saccharine fluid 
from the interior of the cell. This constantly increasing quantity of 
fluid swells the loosened cuticle out in the form of a delicate bladder, 
which soon bursts and allows the nectar to appear on the surface. 
Evaporation is constantly going on, so that, if the plant is supplied 
through its roots with an abundance of water the cell wall separates 
a denser external, from a less dense internal syrup and a continuation 
of the osmotic action keeps up the secretion of nectar for a consider- 
able length of time. At times the evaporation predominates, and 
crystals of sugar may then be found upon the gland, in a dense, un- 
crystallized syrup; at other times the secretion is so plentiful as to 
collect in drops which occasionally flow upon the surface of the leaf. 
Carefully washing the glandular surface with pure water always lessen- 
ed its power of secretion, and, if repeated several times, so as 
to remove the last trace of sugar, completely prevented further 
activity. The addition of a small drop of syrup, however, 
always caused a renewal of the secretion, in glands which 
had been thus washed.” 

Although the presence of apparently perfect glands was noticed in 
the species previously enumerated, I was able to prove their activity by 
examination of living plants only in P. ¢remuloides ; P. balsamifera, can- 
dicans ; P. grandidentata ; P. monilifera ; and P. tremula, pendula. 

The nectar which accumulates at the surface of the glands is 
largely gathered by numbers of small insects, chiefly Hymenoptera and 

1c p. 6B. 


2 c. p. 618. 

"8 These experiments, which appear to show conclusively the osmotic 
nature of the secreting process, were suggested by, and are but repetitions of, 
some of those performed by Dr. W. P. Wilson in Pfeffer’s laboratory, the re- 
sults of which were communicated to the writer last winter, and have just 
been published in Untersuchungen aus d. bot. Inst.in Tuebingen, as I learn from 


an abstract of Dr. Wilson’s article by Francis Darwin (Bot. Zeitung, 1881, 
p. 545). 
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Diptera. On P. tremulades 1 observed the following visitors: Axgo- 
chlora pura, Selandria Rubi, Microgaster sp. Phytodietus vulgaris, 
Hialictus sp. (identified by Mr. Cresson), and numerous small flies 
which have not been determined, beside a multitude of ants, of which 
Mr. McCook kindly identified Formica exsectoides, F. fusca, F. gagates, 
Crematogaster lineolata, and Dorymyrmex pyramicus. The common 
two-spotted Coccinella was also frequently seen to feed upon the secre- 
tion of these glands. Many of these insects were also found upon 
P. grandidentata and P. monilifera, and in addition I noticed one 
species of Andrena upon the former. The first thing that strikes one 
in studying the insects which feed upon the extrafloral nectar of our 
poplars is their variety: —Coleoptera, Diptera, and both parasitic and 
imparasitic Hymenoptera are found, the most numerous being ants, 
and ichneumonid parasites. As is usual in such cases, the ants as a 
rule show a disposition to fight, rather than give up their places by 
the glands, over which they sometimes remain for hours; and some 
species are so pugnacious that the slighest jar to the branch upon 
which they are is sufficient to cause them to assume the offensive,and, 
with mandibles open, they rush about in search of the cause of the 
disturbance. On presenting my finger to them on such an occasion I 
have usually found them manifesting a sufficiently strong desire to bite 
it, but, as when in attendance upon aphides, they are not generally 
disposed to leave the plant. Whether it be on account of its greater 
quantity, or because it possesses a more agreeable flavor, I am unable to 
say, but the honey-dew ot aphides is far more attractive to all of the 
ants observed than the nectar from extrafloral glands, not only in this, 
but in other genera of plants; and Belt'*has found the same to be true 
of the honey dew of coccids. In 1880 the poplars about Ithaca, 
N. Y., were badly infested with plant-lice which I referred to Chaito- 
phorus populicola ;and it was noticeable that after these insects became 
established on a tree the ants, previously very abundant about the 
foliar ylands, soon transferred their attention to the aphides, so that 
as a rule the only visitors to the glands were small bees, flies, and 
Microgasters. Besides the Chaitophorus, one other plant-louse was 
found upon the leaves of P. tremudoides, but it was not identified. Both 
these insects were found suffering from the attacks of some parasite, 
and iarge numbers were to be seen greatly swollen and either dead 
or dying. Observation showed that, in the case of the Chattophorus, 
one of the Microgasters found about the nectar-glands of the plant was 
the cause of this; and several times one of the parasites, after feasting 
upon the secretion of these glands, was seen to begin a search for 
suitable cardidates for its favor Carefully examining the aphides 
with its antennz, as it moved through them, the Microgaster rejected 
all beyond a certain size, knowing that they would have reached 
maturity before its own offspring had attained its full development ; but 
when one of the right age was discovered, her ovipositor was quickly 
brought forward under her body, and a single thrust lodged the egg 


Naturalist in Nicaragua, p. 225. 
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within the body of the victim, there to undergo its further develop- 
ment and transformations. ‘These plant-lice were also destroyed in 
considerable numbers by the larve of the two-spotted lady-bird, which 
also feeds upon the nectar of the plant. Thus it appears that the se- 
cretion of nectar by extrafloral glands on poplars attracts to the plants 
many insects, of which at least three kinds—ants, ichneumonids, and 
lady-birds —are of benefit to them, the first rendering it unsafe for 
lepidopterous larve or other herbivorous insects to frequent the 
plant, and making contact with it undesirable for larger animals, 
while the other two destroy one ofits insect enemies in large numbers... 

After reaching maturity, the leaves of poplars are quite coriaceous 
and being for this reason less liable to attack than when younger, no 
longer require the protection secured by their glands; hence it hap- 
pens that these organs are found actively secreting only on young 
leaves, and only on those produced early in the season, when the 
foliage, young fruit, and tender branches most require protection ; 
and, being no longer required, they are not produced by the later 
formed leaves. A somewhat similar case is afforded by some of the 
Smilacee, where Prof. Delpino” has shown thatthe young plants are 
protected by a bodyguard of ants, maintained by the production of 
nectar by foliar glands, while the older plants, being protected against 
grazing animals, etc., by their thorns, have no glands. 

Some light is thrown on the conditions upon which the develop- 
ment of these organs depends, by the drooping aspen already men 
tioned, turgidity and active growth being evidently the immediate 
requisites ; but the primary reason for their existence, bringing in the 
much-vexed questions, of heredity and first causation. is not so easily 
cleared up. On the whole it appears probable that these organs are 
protective, as those of Passiflora, Gossypium and other plants are sup- 
posed to be; and we have been able to show that this protective 
function is, at the present time and in our own climate, of some posi- 
tive value.” It is not unlikely, however, that in the Cretaceous and 
Tertiary periods, in the youth of the genus, protection was far more 
needed than now, and these glands may then have been efficient 
in maintaining upon the plant a body-guard of pugnacious ants that 
served to repel other species which, like the leaf cutting ants against 
which Pteris, Acacia, etc, are now similarly protected in tropical 
America. would have been very destructive to the plants if left to 
themselves. 

It having been suggested that the glands of Populus may have 
been of great use in the earlier geological ages, the question naturally 

» Atti R. Universita di Genova, TV, Pt. I, p. 26. 

© Although of considerable protective value to-day, these glands by no 
means prevent the plant from suffering defoliation at times. I recollect seeing 
the cottonwoods (P. angulata) almost entirely stripped of their foliage in Alaba- 
ma in May, 1879, by a chrysomelid beetle, Plagiodera scripta. Knowing 
nothing of the leaf-glands at that time,I can not say whether they were active- 
ly secreting; but I do not recollect seeing ants about the trees, and as I was 


then carefully studying phenomena of this sort, their presence would scarcely 
have gone unnoticed. 
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arises whether they have not been preserved in fossil leaves. From 
their occurrence on so small a percentage of the leaves, thisis less prob- 
able than in many other plants where glands are produced the season 
through ; and an examination of such specimens and _ figures as I had 
access to failed to show me a single instance of their preservation. 
Prof. Lesquereux, however, writes me that they are of regular occur- 
rence in varying numbers and position, on the tertiary P. glandulifera 
Heer; in which they have been figured by Heer." Whether this is an 
autonomous species, or merely based on the early, glanduliferous 
leaves of some other species, I am unable to say, but one might almost 
expect the latter to be the case. 


A Large Puff-Ball.—On the morning of October 18 some un- 
known friend placed in my yard a specimen of the Giant Puff-ball 
(Lycoperdon giganteum), which had attained unusual proportions during 
the long continued rains. It was depressed-globular, its circumfer- 
ence in a horizontal plane being fifty-eight inches, and the line reach- 
ing from the ground on one side over the top and down to the ground 
again was thirty-two inches. In Mr. Peck’s ‘‘U. S. Species of Lyco- 
perdon,” I find but one larger specimen noted, and that was over eight 
feet in circumference, unless those mentioned by Schweinitz may have 
been larger —J. M. C. 


Alopeeurus saccatus, n. sp.—Culms 5 to 10 inches high, 
erect or slightly geniculate below, simple; the radical leaves short, 
cauline about 3, the lower sometimes extended into a long filiform 
point, upper ones short, the sheath inflated and generally enclosing 
the base of the panicle; upper ligules deltoid, acute, about 2 lines 
long; panicle syike-like, oblong, 1 to 114 inches long, comparatively 
loosely flowered; spikelets 2 lines long, the outer glumes narrowly ob- 
long, obtuse, scarious at the apex, slightly united at the base, lateral 
nerves obscure, the keel and margins fringed with silky hairs, other- 
wise nearly smooth; flowering glume (lower palet) oblong, obtuse, 
smooth, equaling the outer glumes, the margins united more than half 
the length, forming a sack and enclosing the oblong seed which is one 
tenth of an inch long ; awn stout twice or thrice as long as the glume, 
inserted near the base; spikelets about 60 on an inch of the panicle. 

This species is remarkable forthe large size of the spikelets, and 
for the saccate flowering glume. Found in Eastern Oregon by T. J. 
Howell. —Geo. VAsEy. 


Potamogeton Hillii, n. sp.—This plant, a fragment of which 
I noticed in the collections of the Phila. Acad., without name or lo- 
cality given, and a few specimens of which are among the miscella- 
neous sheets of Dr. Robbins, and named by him provisionally, P. paw- 
ciflorus, larger form,” now proves to be a distinct species. 

Imperfect specimens, sent by Rev. E. J. Hill, were noticed in 
this Journal for May, 1880, as a possible var. of P. zosterifolius, and 


N Flor. foss. Helvet. II, Pl. LVITI, f. 5-10. 
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its habitat is described by Mr. Hill in the number for Sept. 1881. 
Excellent specimens, obtained in Aug. 1880, by Mr. Hill, at Manistee, 
Michigan, have been 


. d sent to England for 

a b comparison with the 
1 o) forms at Kew and 
London, and have 

also been compared 

with all our known 


American forms, 
with the result above 
stated. It is now 
named for Mr. Hill 
who has done so 
much for its elucida- 
tion. 

Stem about 1 foot 
in height, slender, 
widely branching. 
Leaves all submerg - 
ed, linear, acute, 1- 

© 2% inches long and 
lines wide, 
3- nerved, the lateral 
nerves delicate and 
nearer the margins 


1. P. zosterifolius, Schum. than the midrib, the 
2. P. acutifolius, Link. midrib often com- 
3. P. Hillii. 


pound below, ssti- 
pules free, whitish, striate, obtuse, 3-5 lines in length. Pedun- 
cles short, spreading or somewhat recurved, more or less clavate ; 
spikes capitate, 3-6 fruited. Fruit obliquely obovate, about 134 lines 
long by 1% lines broad, tricarinate on the back, the middle keel more 
or less undulate, compressed on the sides, the front slightly arched, 
obtuse at base; style nearly facial, short, recurved; embryo apex 
pointing transversely inwards. 

New York and Michigan, August. 

In general appearance similar to P. pauciflorus, but allied by its 
fruit to the zosterifolius group, and especially to P. acutifolius, Link., 
which it greatly resembles in the spikes and fruit.*—THomas Mo- 
RONG. 


*The above figures, drawn from specimens in my _ possession, will 
serve to show the similarity between the spikes and fruit of the three species 
above mentioned. In all these cases the dorsal keel is undulate on the margin: 
it is sometimes distinctly toothed or entire. It should be s1id, also, that 
while the common form of the nutlets of P. zosterifolius and P. acutifolius is 
shown, the European specimens often have a sharp projecting angle on the 
face, about one-third of the distance from the base, a peculiarity which I have 
not observed in the American P. zosterifolius or P. Hillit. 

a. nutlet much magnified ; }.embryo of the same; ¢. natural size ; d. fruit spike. 
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